DNA double strand break repair in brain: reduced NHEJ activity in aging rat neurons.
Linearised pUC 19 DNA with cohesive, blunt and non-matching ends, generated by prior treatment with different restriction enzymes was presented as substrate to measure the NHEJ activity to repair DNA double strand breaks in extracts prepared from isolated neurons from neonatal, young adult and old rat cerebral cortex. Highest end joining activity was noticed with the substrates having cohesive 3' overhang (PstI) or 5' overhang (EcoRI) ends and this activity is significantly reduced with age. However, blunt and non-matching ends were very poorly repaired at all ages. Further, the end joining activity in neurons is not faithful and sequence changes occur during the repair process. Also, the end joining activity in old neuronal extracts, but not in young extracts, was found to decline very rapidly with time of cold storage. These findings, the first of their kind, thus demonstrate that neuronal cells have the capacity to repair DNA double strand breaks through error prone NHEJ mode and that the cohesive end joining activity decreases with age of the animal.